Objective: To study the clinical and etiological profile with the change in brain by neuroimaging (MRI brain) 
I. Introduction
Microcephaly is a descriptive term that refers to a cranium that is significantly smaller than the standard for the individual`s age and sex. It should usually be considered as a neurologic sign and defined as "Occipitofrontal head circumference (OFC) more than 3 SDs below the mean for age and gender due to small brain [4, 7, 15] . Microcephaly may be described as primary and secondary. Primary microcephaly in which the brain fails to grow to the correct size during pregnancy [3] . Secondary (also known as acquired) microcephaly is a condition in which a child's head circumference is within the normal range at birth and for an undefined period thereafter, but then does not increase as fast as normal and result in small head(microcephaly) [5] . Comprehensive study on microcephaly is not available in the literature. Hence the present study has been planned with aims to study the clinical and etiological profile of children with microcephaly and to evaluate change in brain by neuroimaging (MRI).
II. Materials and Methods
103 children with microcephaly were enrolled in the study. The study was conducted on all the children aged 1 month to 60 months with microcephaly (HC <-3SD) admitted in Bal Chikitsalaya, Maharana Bhupal Government Hospital, RNT medical college, Udaipur, Rajasthan, India during a period of 12 months from January 2015 to December 2015. Approval was taken from the hospital ethical committee. A written informed consent was taken from the parents.
III. Results
103 children with microcephaly were enrolled in the study. 58 (56.31%) were male and 45 (43.68%) were female. Male to female ratio was 1.29:1. Mean age of children with microcephaly was 19.71±14.79 months. Nutrition status of microcephaly children was recorded using weight for height criteria. 65(63.11%) had SAM and 31(30.10%) had moderate acute malnutrition. Among children with microcephaly, birth asphyxia 15(14.56%) and intra uterine growth retardation (IUGR) 15(14.56%) were two most common adverse perinatal events followed by neonatal seizure 9(8.74%), preterm 9(8.74%), neonatal jaundice 4(3.88%) and neonatal infection 2(1.94%). Anaemia (Hb <11g/dl) was present in 82 (79.62%) children of microcephaly.
Most of children with microcephaly presented with developmental delay 93(90.29%), abnormal tone 75(72.82%) and convulsion 29(28.15%) [generalised 24(23.30%) & focal 5(4.85%)]. Other important clinical features were cerebral palsy 21(20.39%), regression of mile stone 13(12.62%), tremor 11(10.68%), visual abnormalities 12(11.65%), hearing abnormalities 10(9.71%), dysmorphic facies 9(8.74%), infantile spasm 2(1.94%) and chorioathetoid type movement 2(1.94%). Among children with microcephaly Developmental Quotient (DQ) ≤ 70% was present in 87 (87.88%) children out of 99. Mean DQ of children with microcephaly was 48.74±18.45. Among the cerebral palsy spastic quadriplegia CP was seen in 11(52.38%) children followed by and spastic diplegia CP 5(23.81%) children, hemiplegic CP 3(14.29%) children and choreoathetoid CP 2(9.52%) children. Among the cerebral palsy spastic CP was seen in 19(90.48%) children followed by hypotonic CP 2(9.52%).
Table (1) demonstrates the etiological profile of the children with microcephaly. Etiology of microcephaly classified according to the final diagnosis into 3 groups; group I: primary microcephaly -12(11.65%) cases, group II: secondary microcephaly -88(85.44%) cases and group III: undiagnosed -3(2.91%). No child was diagnosed as familial microcephaly. Secondary microcephaly was directly due to SAM seen in 53(51.46%) and association with other causes was seen in 12 cases (12.98%) -SAM with ITS 5(4.85%), SAM with HIE 4(3.88%), SAM with Down syndrome 1(0.97%), SAM with Goldenhar syndrome 1(0.97%) & SAM with VACTERL association 1(0.97%). Secondary microcephaly due to cerebral palsy was seen in 21(20.39%) children. Cerebral palsy was most common due to perinatal asphyxia -14(66.67%) children followed by preterm -4(19.05%) children, hyperbilirubinemia encephalopathy (Kernicterus) -1(4.76%) children, intra cranial hemorrhage (ICH) -1(4.76%) children and benign enlargement of subarachnoid space -1(4.76%). Among the Hypoxic Ischemic Encephalopathy was most common due to perinatal asphyxia -14(73.68%) children followed by preterm -4(21.05) children. One Down syndromic children had Hypoxic Ischemic Encephalopathy in MRI brain. Other causes of secondary microcephaly were seen in 7 cases (ITS 6(5.83%), TORCH 2(1.94%) & CHD 1(0.97%). Table ( 2) demonstrates the change in brain by neuroimaging (MRI brain) in children with microcephaly. MRI brain was done in all the children enrolled in the study. Neuroimaging (MRI) was found abnormal in 81(78.64%) children. Neuroimaging was normal in 22(21.36%) children. The most frequent MRI findings were cerebral atrophy in 50(48.54%) cases followed by changes suggestive of Hypoxic Ischemic Encephalopathy (HIE) 19(18.94%) cases. Among the Hypoxic Ischemic Encephalopathy periventricular leucomalacia was seen in 12(63.16%) cases. Finding of TBME with cerebral atrophy (dilatation of ventricle, periventricular CSF oozing, tuberculomas, increased vascularity & post contrast meningeal enhancement) was seen in 5(4.85%) cases. Hypomyelination and/or delayed myelination were seen in 2(1.94%) cases. Malformation of brain was seen in 2(1.94%) cases (Agyria -pachygyria complex with partial agenesis /hypoplastic corpus callosum and colpocephaly -1 case & Vermian -Cerebellar agenesis 1 case). Organised haemorragic lesion with cystic leukomalacia was seen in 1(0.97%) case. Benign enlargement of subarachnoid space was seen in 1(0.97%) case. Symmetrical abnormal signal in b/l globus pallidus with cereral atrophy was seen in 1(0.97%) case. Among the SAM children with microcephaly cerebral atrophy (dilated ventricle, prominent sylvian fissures) was most common finding seen in 42(64.62%) children. Some important Neuroimage of children with Microcephaly: 
IV. Discussion
A total of 103 children with microcephaly were enrolled during study period. 58(56.31%) children were male and 45(43.68%) children were female. Male to Female ratio was 1.29:1. Mean age of children with microcephaly was 19.71±14.79 months. Higher prevalence of microcephaly among male children have been observed in other studies [2, 9, 11] . In present study most of the children 60(58.25%) were admitted because of not growing well/ loss of weight/ not eating well and had severe acute malnutrition (SAM). Microcephaly was an incidental finding. Among children with microcephaly, 65(63.11%) children had SAM. Higher prevalence of severe degree of malnutrition in children with microcephaly has been reported in other study [11] . Among children with microcephaly, birth asphyxia 15(14.56%) and intra uterine growth retardation (IUGR) 15(14.56%) were two most common adverse perinatal events followed by neonatal seizure 9(8.74%), preterm 9(8.74%), neonatal jaundice 4(3.88%) and neonatal infection 2(1.94%).
Study from India in April 2007 -April 2009 [2] on clinical profile of children with developmental delay and microcephaly has been reported significant maternal history in 14(6.06%) children, prematurity 43(18.61%), birth asphyxia 121(52.38%) and neonatal jaundice 46(19.91%) children with microcephaly (HC <-3SD). In present study most of children with microcephaly were present with developmental delay 93(90.29%). Elham et al. [9] has been reported developmental delay in 55(100%) children with microcephaly.
In present study abnormal tone was present in 75(72.82%). Similar findings have been observed in other study [14] . In present study convulsion was present in 29(28.15%) children. Anju et al. has been reported convulsion in 198(85.71%) children with microcephaly (HC < -3SD). In present study among children with microcephaly cerebral palsy was present in 21(20.39%) children. Among the cerebral palsy spastic quadriplegia CP was seen in 11(52.38%) children followed by spastic diplegia CP 5(23.81%) children, hemiplegic CP 3(14.29%) children and choreoathetoid CP 2(9.52%) children. Among the cerebral palsy spastic CP was seen in 19(90.48%) children followed by hypotonic CP 2(9.52%). Anju et al. has been reported cerebral palsy in 160(69.26%) children with microcephaly (HC < -3SD) and spastic cerebral palsy was most common (Spastic 95.7%, hypotonic 3.1%, dystonic 1.2%).
In present study visual and hearing abnormalities were present in 12(11.65%) and 10(9.71%) children respectively. Anju et al. has been reported visual abnormalities 61(26.41%) children and hearing abnormalities 39(16.88%) children with microcephaly (HC < -3SD). In present study among children with microcephaly Developmental Quotient (DQ) ≤ 70% was present in 87(87.88%) children out of 99. Mean DQ of children with microcephaly was 48.74±18.45. Aggarwal et al. has been reported DQ (mean, SD) -29.75±17.8.
In present study microcephaly was most commonly seen in SAM followed by cerebral palsy. Elham et al. has been reported Hypoxic ischemic encephalopathy most common causes followed by Neurometabolic causes. In present study was different from Elham A et al. because Elham A et al. was not consider nutrition status of children with microcephaly and study conducted at general pediatric and neurology clinic of Benha University Hospital (BUH) Benha, Egypt and clinic of inherited metabolic disorder at the centre of social and preventive medicine of Cairo University Children Hospital (CUCH) Cairo, Egypt. In present study conducted in general pediatric hospital. Study from India in 1995 by Prasad et al. [11] on etiology of 82 microcephalic children with developmental delay concluded definite etiology in 56%, genetic causes being most common. Anju et al. [2] has been reported that syndromic primary microcephaly was seen in 13 (Down syndrome-11, rubystien taybi-1, Sjorgen-Larsson syndrome-1).
Secondary microcephaly was due to cerebral palsy associated with perinatal hypoxia and periventricular leucomalacia was seen in 69.3% of children. In present study was different from Prasad et al. and Aggarwal et al. because in both the studies nutrition status of children with microcephaly was not assessed.
In present study Neuroimaging (MRI) was found abnormal in 81(78.64%) children. Normal brain MRI was seen in 22(21.36%) children. The yield of neuroimaging same was reported by other studies [2, 9] . In present study the most frequent MRI findings were cerebral atrophy in 50(48.54%) cases followed by changes suggestive of hypoxic ischemic encephalopathy (HIE) 19(18.94%) cases. Elham et al. [9] has been reported the most frequent MRI finding is brain atrophy in 11(20%) cases followed by demyelination 10(18.18%) cases, leukomalecia & atrophy 7(12.7%) cases, demyelination & atrophy 6(10.9%) cases, basal ganglia lesion 5(9%) cases, congenital brain malformations in 4(7.3%) cases, microcephalic changes 3(5.5%). Aggarwal et al. [2] has been reported hypoxic ischemic encephalopathy as a most common MRI brain finding. 
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V. Conclusions
Most children with microcephaly icrocephaly had developmental delay, lower DQ, anaemia, abnormal tone, convulsion, visual abnormality and hearing abnormality. Among the microcephaly children admitted in hospital, severe acute malnutrition was the commonest cause followed by cerebral palsy. Cerebral atrophy was most frequent finding on neuroimaging (MRI) followed by changes suggestive of hypoxic ischemic encephalopathy.
